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1.0 INTRODUCTION

This Construction Completion Report (CCR) summarizes the installation of the interim
engineered cover in the Still Bottoms Pond Area (SBPA) of the American Chemical Service,
Inc. (ACS) National Priorities List (NPL) Site (Site) in Griffith, Indiana during 2002.
The United States Environmental Protection Agency (U.S. EPA) Consent Decree
identification number for the interim engineered cover is 5.c. Completion of this interim
cover system also is the final step in closure of the Fire Pond (U.S. EPA Consent Decree
identification number 1.a.).

1.1  OBJECTIVES OF THE STILL BOTTOMS POND AREA ENGINEERED
COVER

As outlined in the Final Remedial Design Report (Montgomery Watson, August 1999) the
main objectives for the SBPA engineered cover are to:

1. Eliminate potential direct contact with volatile organic compound (VOC) and
polychlorinated biphenyl (PCB) contaminated soils;

2. Eliminate potential worker contact with VOC-contaminated groundwater;

3. Reduce the potential for contaminant migration to groundwater by reducing
infiltration into this area; and

4. Provide a surface seal for the In-situ Soil Vapor Extraction (ISVE) system to
minimize potential short-circuiting and maximize the capture of VOC vapors.

In addition, covering the SBPA will reduce the stormwater infiltration into the area inside the
barrier wall. This will reduce the amount of groundwater that needs to be extracted and
treated by the groundwater treatment plant (GWTP) during ISVE implementation and long-
term operation of the barrier wall extraction system (BWES).

1.2 DEFINING THE TWO PHASES OF THE SBPA ENGINEERED COVER
INSTALLATION PROCESS

There are two Consent Decree components of the construction of the SBPA Cover: the
interim engineered cover (Consent Decree ID 5.c.) and the final cover (Consent
Decree ID 5.d.). The installation was divided into these two components so that the ISVE
system could be installed and optimized prior to installation of the final cover. This phased
approach minimizes potential damage to the final cover if repairs or modifications of the
ISVE system were found to be necessary during the startup phase. The interim engineered
cover consists of the initial 12 inches of compacted clay, a geotextile layer, and 6 to 8 inches
of compacted gravel. The final engineered cover will be constructed on top of the interim
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cover and will consist, of four inches of asphalt. As originally planned (and titled), this CCR
covers the installation of the inferim engineered cover in the SBPA.

1.3

REPORT ORGANIZATION

This report is organized in the five sections summarized below:

Section 1: Introduction. This section summarizes the objectives of the work
activities.

Section 2: Summary of Cover Installation Activities. This section summarizes the
selection and testing of clay imported to the Site and the closure of the Fire Pond. It
also summarizes the grading of the subbase, installation of conveyance piping, clay
placement, construction of the access road and parking area, installation of a
geotextile, and gravel placement.

Section 3: Material Testing and Quality Confirmation. This section outlines the
material testing and quality confirmation methods employed to verify that the cover
conformed to the design requirements. Procedures included pressure testing of
groundwater conveyance piping, chemical analysis and certification of imported
materials, geotechnical testing of imported clay and gravel, and geotextile material
analysis. This section also discusses pressure testing and surveying.

Section 4: Health and Safety. This section summarizes the health and safety
measures implemented during the project.

Section 5: References. This section lists the documents referred to in the preparation
of this report. ‘
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2.0 SUMMARY OF COVER INSTALLATION ACTIVITIES

A chronological summary of all the construction activities is included in Appendix A.
Photographs of construction activities are included in Appendix B.

2.1  SELECTION AND TESTING OF IMPORTED CLAY SOURCE

In early 2001, MWH selected a clay borrow source owned and operated by Austgen
Equipment, located in Merrillville, Indiana to obtain clay for the interim engineered cover in
the Off-Site Area (OFCA). This same clay borrow source was used for the SBPA interim
engineered cover. Samples from the Merrillville clay source were collected for laboratory
analysis to demonstrate that the material met the Indiana Department of Environmental
Management (IDEM) Risk Integrated System of Closure (RISC) Nonresidential Default
Closure Levels and the U.S. EPA Region IX Preliminary Remediation Goals (PRGs) for
industrial soils. The imported clay was found to meet the established screening-level criteria
and to be acceptable for use on the Site, as described in the Final Off-Site Area Interim
Engineered Cover Construction Completion Report (MWH, February 2003). Since this same
clay source was used for the SBPA interim cover, no additional chemical analysis of the clay
was required for this project.

The imported clay was tested for geotechnical parameters to determine if the geotechnical
properties of the clay had changed since the last use and for parameters for field quality
assurance (QA) testing. These parameters included soil classification, grain size analysis,
Atterberg limits, Proctor density, optimum moisture content, specific gravity, and coefficient
of permeability. The tests and results are detailed in Section 3.3 of this report.

2.2  FIRE POND CLOSURE

During the PCB-impacted soil excavation activities in the fall of 2001, impacted material was
excavated from the wetland west of the ACS facility and used to fill and close the empty Fire
Pond in the On-Site Area (shown on Figure 1). The impacted material was analyzed for
PCBs during the excavation activities and the sample results showed that the PCB
concentration in the sediment was below 50 parts per million (ppm), which was the
established threshold requiring off-site disposal (Final PCB-Impacted Soil Excavation in the
Wetland Area Construction Completion Report (MWH, November 2002)). Approximately
4,900 cubic yards of impacted material was imported from the wetland area and placed in the
Fire Pond.

Prior to the wetland excavation, approximately 2,500 cubic yards of visually impacted soils
and debris from the drum removal activities in the spring of 2001 were placed in the Fire
Pond (Final Buried Drum Removal in On-Site Containment Area Construction Completion
Report MWH, March 2003)).

SBPA Interim Engineered Cover March 2004 American Chemical Service
Construction Completion Report Page 3 NPL Site




The volume of PCB-impacted soil and visually impacted soil and debris placed in the Fire
Pond resulted in higher ground surface elevations than originally anticipated for the SBPA
cover. In order to meet the design elevations, approximately 3,800 cubic yards of material
were removed from the Fire Pond area and moved to the Off-Site Area in July 2002 to fill a
drainage swale in the cover area. A portion of the Off-Site clay cover surrounding the
drainage swale was removed and the impacted material was placed underneath the cover.
Once the drainage swale was filled, the clay was replaced and recompacted. More
discussions of these activities will be included in the Construction Completion Report for the
Final Engineered Cover in the Off-Site Area. The remaining soil left in the Fire Pond was
incorporated as part of the SBPA interim engineered cover and the future SBPA final
engineered cover. The inclusion of the Fire Pond in the engineered cover for the SBPA
constitutes the closure of the Fire Pond.

2.3  GRADING OF THE SUBBASE

Once the excess material was removed from the SBPA as described above, Hard Hat
Services, Inc. (HHSI) graded the subbase to meet the design elevations and drainage patterns.
This involved excavating 22 inches of material along the perimeter of the cover area and
grading the cover as detailed in the Final Remedial Design Report (Montgomery Watson,
August 1999). During these intrusive activities, air monitoring was performed and the
appropriate personal protective equipment (PPE) was womn. The subbase contours and
drainage patterns are shown on Figure 2. After the subbase was graded, a vibrating smooth
drum roller was used to compact the subbase and prepare it for the clay cover material.

Health and Safety practices followed and monitoring results obtained during construction are
discussed in Section 4.0 of this report.

24  GROUNDWATER CONVEYANCE PIPE INSTALLATION

Prior to placement of the clay in the SBPA cover area, groundwater conveyance pipe for the
future ISVE system was installed by HHSI. The first step of installing the conveyance pipe
in the SBPA was to extend several existing conveyance pipes from the on-site groundwater
treatment plant (GWTP) into the SBPA. These conveyance pipes consisted of two eight-inch
diameter, one three-inch diameter, and five two-inch diameter high density polyethylene
(HDPE) pipes. The eight-inch diameter pipes and the two-inch diameter pipes were extended
and stubbed up at the location of the future blower shed that will be installed as part of the
ISVE installation shown on Figure 3. The three-inch diameter pipe was teed on the west
edge of the site and installed around the perimeter of the site in a loop as shown on Figure 3.
Another three-inch diameter pipe line was also installed in the center of the cover area. Air
monitoring was performed during all intrusive portions of the pipe installation and the
appropriate PPE was worn by workers.

Drum carcasses and other debris were encountered at two locations while excavating the
perimeter trench for the three-inch diameter conveyance pipe. The first location was directly
south of the ACS Break Room Building on the north edge of the cover area as shown on
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Figure 3. When initially encountered, some of the drum carcasses were removed and
consolidated in another area within the boundaries of the cover. Visual inspection of this
area indicated that several more drum carcasses and debris would need to be removed and
relocated if the pipe was to be installed as planned. Therefore, to avoid exposing and
potentially relocating additional debris, the pipe trench was relocated closer to the ACS
Break Room Building as shown on Figure 3.

The second area where drum carcasses and debris was encountered was in the northeast
comer of the cover area where debris was observed at approximately two feet below ground
surface (bgs). Due to the potential for uncovering more debris and in order not to disturb the
drum carcasses already encountered, the pipe in this area was installed at a depth of
approximately one and a half feet bgs. Because the groundwater extraction piping runs in a
loop, no pumps would be isolated if freezing occurs in the shallower pipe section. Therefore,
the shallower pipe location is considered to be acceptable.

Drum carcasses and debris were also encountered while installing the three-inch diameter
pipe in the center of the cover area. The drum carcasses and debris that were excavated
during the piping installation were consolidated beneath the subbase in the west end of the
cover area as shown on Figure 3.

The drum carcasses and debris that were encountered during the installation of the ISVE
piping installation had previously been encountered duning the remedial investigation
performed by Warzyn in 1991. Therefore, the excavation and final deposition of this
material was detailed in the Final Remedy (Montgomery Watson, August 1999).

The piping installation is summarized in this report due to the construction sequencing (with
respect to the interim cover installation) and to present the as-built locations of the pipe until
the appropriate construction completion reports are finalized. Further details regarding the
piping installation will be included in the construction completion report for the SBPA ISVE
System and On-Site Area BWES Upgrades.

2.5 CLAY PLACEMENT

On October 9, 2002, HHSI began importing and placing clay from the Merrillville, Indiana
source used for the Off-Site Area interim cover. The clay was placed and compacted in two
six-inch lifts for a total depth of 12 inches. The final clay contours are shown on Figure 4.
Due to the low moisture content of the imported clay at the time of placement, a water truck
was used to wet the clay so that the optimum moisture could be met. For purposes of clay
placement, the specified moisture content ranged from the laboratory optimum moisture to
the laboratory optimum moisture plus two percent (15% to 17%). The clay was then
compacted using a vibrating smooth drum roller. In-place density and moisture testing was
performed on the clay at a frequency of eight tests per acre per six-inch lift. Table 1
summarizes the compaction test results and the test locations are shown on Figure 5. Copies
of the density test forms are provided in Appendix C.
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In four areas around the perimeter of the site, the clay could not be placed and compacted to
the required depth of 12-inches due to shallow storm water piping and/or catch basins.
Because specific elevations needed to be maintained across the site, additional subbase
material could not be placed over these areas. It was determined that without this additional
material, placing and compacting the clay had a high potential to damage pipe and/or catch
basins. Therefore, to achieve the required permeability rate of the cover, 60-mil flexible
membrane liner (FML) was placed over these areas. The FML utilized was from an extra
roll of the FML used for the Off-Site Area final cover. Material properties of this material
will be submitted in the Construction Completion Report for the Off-Site Area final cover.
To facilitate placement around catch basins, a hole was cut in FML to slide it over the catch
basin and the gap between the FML and the catch basin was then sealed with bentonite grout.
A piece of geofabric was then placed over the FML to protect the FML from damage and
gravel was placed over these areas to achieve the design grades. These locations are shown
on Figure 6, along with an installation detail.

As shown on Figure 7, the interim cover contours promote proper drainage away from the
SBPA.

2.6 INSTALLATION OF ACCESS ROAD AND PARKING AREA

After the clay was placed and proper compaction was confirmed, HHSI installed a gravel
access road and parking area, as shown on Figure 8. The access road and parking area were
constructed by first placing a polypropylene nonwoven geofabric on top of the clay and then
placing 12 inches of gravel. The gravel was then compacted using a smooth drum vibrating
roller. In-place dry density testing of the compacted gravel was performed to document that
the gravel was compacted sufficiently. A specific Proctor test was not performed on the
actual aggregate used. Instead, a typical maximum density as provided by the source quarry
was utilized. This was done because the road aggregate will not be required to support a
structural load (such as a foundation). The quarry personnel indicated that the typical dry
maximum density of the Indiana #53 aggregate ranged from 130 to 140 pounds per cubic
foot (PCF). A maximum dry density of 135 pcf was utilized for acceptance of the access
road. The compaction test results are summarized in Table 1 and the test locations are shown
on Figure 8.

2.7 INSTALLATION OF GEOTEXTILE AND GRAVEL LAYER

On May 5, 2003, when the installation of the SBPA ISVE piping was substantially complete,
Midwest Environmental, Inc. (MEI) began placing the geotextile and the gravel layer across
the remainder of the site. Areas where the clay had eroded were repaired by placing
additional clay, where necessary, regrading the clay using a bulldozer, and compacting the
clay using a roller. This work was completed prior to placing the geotextile and gravel. MEI
began installing the final geotextile and the gravel layer components of the interim cover on
May 5™ and completed on May 21%. Placement of the gravel layer included grading and
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compacting of the gravel. Six to eight inches of gravel were placed across the entire cover
area. The top of gravel layer was surveyed on August 18 and 19, 2003. The final contours of
the gravel layer are shown on Figure 9.
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3.0 MATERIAL TESTING AND QUALITY CONFIRMATION

Material testing and quality confirmation was conducted in accordance with the Construction
Quality Assurance Plan (CQAP) (Montgomery Watson, June 1999) and the Performance
Standard Verification Plan (PSVP) (Montgomery Watson, June 1999) to document that the
cover conformed to the design requirements.

3.1 PRESSURE TESTING OF INSTALLED GROUNDWATER CONVEYANCE
PIPE

All conveyance piping installed during the completion of the SBPA interim cover was
pressure tested and found to be without leakage. Two-inch diameter and three-inch diameter
pipes were pressure tested at 90 psi for 15 minutes. Ninety psi was selected for the pressure
testing because it is the maximum pressure that the GWTP’s air compressor can generate
within the pipes. While pressure testing the eight-inch diameter pipes, it was determined that
the gasket on the pressure coupling could not hold more than 60 psi before the gasket would
fail. This situation presented a potential health and safety concern for the field testing crew.
Therefore, it was determined that the eight-inch lines would be pressure tested at 50 psi for
30 minutes. A test pressure of 50 psi still provides a factor of safety of 10 times the
maximum operating pressure for the eight-inch diameter pipes. Information of this
conveyance piping will also be included in the future Construction Completion Report for the
SBPA ISVE System and On-Site Area BWES Upgrades. A copy of the pipe manufacturer’s
specifications is included in Appendix D.

3.2 CHEMICAL ANALYSIS AND CERTIFICATION OF IMPORTED
MATERIALS '

Clay for the SBPA interim cover was imported from the same clay borrow source, located in
Merrillville, Indiana, that was used for the Off-Site Area interim cover. Clay samples from
this source were collected and tested for contaminants in both March and July 2001.
The results are presented in the Final Off-Site Area Interim Engineered Cover Construction
Completion Report (MWH, February 2003). This data confirms that the imported clay is
acceptable for use at the ACS site.

The sand used for the conveyance pipe trenches was certified by the supplier as 100 percent
virgin material and field observations indicated that there was no staining or odor. Therefore,
the sand was determined to be acceptable and no chemical analysis of the sand was
performed. A letter from the sand supplier certifying the sand is 100 percent virgin material
is included in Appendix E.
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3.3  VISUAL INSPECTION AND GEOTECHNICAL TESTING OF IMPORTED
CLAY

The imported clay was visually inspected and found to be free of grass, roots, brush, other
organic material, debris, and refuse and therefore deemed suitable for cover material.
The clay was installed in six-inch lifts as specified in the Final Remedial Design Report
(Montgomery Watson, August 1999).

The imported clay for the interim engineered cover was analyzed for geotechnical
characteristics including soil classification, grain size analysis, Atterberg limits, Proctor
density, optimum moisture content, specific gravity, and coefficient of permeability. This
testing was performed by Great Lakes Soil and Environmental Consultants, Inc.
(Great Lakes). The specific testing methods and results are summarized in Table 2.
The geotechnical testing reports are included in Appendix C.

During the construction of the SBPA interim cover, a geotechnical sample collected from the
clay source indicated a permeability of 1.7 x 10 cm/s. This exceeds the specified
permeability of 1 x 10”7 cm/s. Therefore, two additional samples were collected from the in-
place clay on February 28, 2003 and analyzed by Great Lakes Soil and Environmental, Inc.
to determine if the previous sample result was an anomaly due to the large inconsistency with
the test results from the interim cover in the Off-Site Area or if the properties of the clay
material had actually changed. The locations of these additional samples are shown on
Figure 5. The permeability resuits of these additional samples were 2.4 x 10® cm/s and 3.3 x
107 cm/s; resulting in an average permeability of 1.8 x 10”7 cm/s for the two samples. These
two sample results indicate that the clay, as placed, may not meet the permeability
requirements. Multiple options are being considered to supplement the cover system so that
the hydraulic conductivity requirements will be achieved. The supplemental work will be
conducted in conjunction with installation of the final cover.

The results of the other geotechnical testing indicated that the clay was suitable for the
intended use.

Great Lakes conducted in-place soil density testing on the installed clay. The clay was tested
to verify that it was compacted to 95% of maximum dry density at the optimum moisture
range. Each six-inch lift was tested at a frequency of eight tests per acre and the testing was
conducted with a nuclear density testing unit. Nuclear density testing was performed at all
locations and sand cone tests were performed at two of these locations as a quality control
measure.

The field quality assurance test results were compared to the maximum dry density and
optimum moisture as determined in the laboratory. If either the density or moisture
requirements were not met, the non-passing areas were reworked (recompacted, rewetted, or
both) and retested until the criteria were met. As Table 1 shows, all locations eventually met
the compaction and moisture requirements. It should be noted that on the first day of
compaction testing (October 10, 2002) the wrong Proctor value for dry density was used.
This was corrected on subsequent days of testing.
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34  VISUAL INSPECTION AND GEOTECHNICAL TESTING OF IMPORTED
GRAVEL

Indiana Department of Transportation (INDOT) #53 aggregate gravel was imported from
Thorton Stone Quarry for construction of the access road and parking area. The gravel was
placed using a tracked bulldozer and was compacted using a vibrating smooth drum roller.
The material was visually inspected and found to be free of unsuitable material.

To confirm that the gravel was compacted to the required 90% of maximum dry density,
Great Lakes performed in-place density testing. Information received from the material
source indicated that typical values of the gravel’s dry density ranged from 130 to
140 pounds per cubic foot. Therefore, the average of 135 pounds per cubic feet was used as
the Proctor value to determine the in-place density. In-place density testing was performed
on November 12, 2002 and all tests indicated compaction of at least 90% of the maximum
dry density.

Compaction testing was not performed on the gravel that was not part of the access road or
the parking area (designated as non-road gravel) as part of the interim cover work. Because
the final cover installation will not occur for almost a year, MWH was aware that the non-
road gravel would have to be dressed and potentially recompacted prior to installation of the
final cover in order to provide an acceptable base for the final cover. The degree of
compaction and the frequency of compaction samples of the non-road gravel will be based
upon the installation requirements for the asphalt final cover. This will be finalized once the
quality assurance plans are received from the selected subcontractor. The compaction testing
requirements and frequency of the non-road gravel will be included in the CCR for the final
cover.

3.5 GEOTEXTILE MATERIAL ANALYSIS

MWH reviewed and approved the product specifications and sample of the geotextile fabric
prior to installation of the access road and parking area. The geotextile fabric used was
Mirafi Non-Woven Geotextile 1160N. MWH found the mass, thickness, apparent opening
size, grab tensile strength, and puncture strength of the geotextile fabric to be satisfactory.
During installation MWH visually inspected the geotextile fabric and did not discover any
deficiencies.

The same geotextile material that was placed beneath the access road and parking area was
placed over the remaining cover area prior to placement of the gravel layer. During the
placement, MWH visually inspected the geotextile fabric and did not discover any
deficiencies.

A copy of the geotextile manufacturer’s specifications is included in Appendix F.
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3.6 SURVEYING

The Site was surveyed before, during, and after the placement of the clay layer and the gravel
layer to confirm that the desired final grades and minimum thicknesses were obtained. In
addition, all the conveyance pipe locations and stubs were surveyed. These surveys were
used to develop final “as-built” drawings. Surveying was performed by Area Survey and
certified by an Indiana-licensed surveyor. The final contours and clay and gravel thickness
information are based upon survey data collected by Area Survey.

On the final clay contour figures submitted by HHSI, it was noted that the thickness of clay
in three areas (the southeast comer of the ACS breakroom building and two areas in the
southeast cormer of the cover) was less than the twelve inch requirement by at least
1.2 inches. To determine if these areas actually had deficient thicknesses, the actual clay
thickness was measured in fourteen locations. The clay thickness was measured by drilling a
hole in the clay with a hand auger and measuring the clay thickness with a tape measure.
After the clay thickness was measured, the removed clay was placed back into the auger hole
and compacted by driving over the area with a truck tire.

Measurements taken from the fourteen locations indicated a cover thickness of 12 inches or
more. The two apparently deficient locations in the southeast corner were found to have at
least twelve inches of clay. Therefore, placement of additional clay was not required in these
areas. The southeast comer of the breakroom building was confirmed to be deficient by
approximately 1.2 inches. However, because of the need to maintain specific elevations
across the site, additional clay could not be placed in this area. Therefore, clay thicknesses of
both 12 inches and 10.8 inches were used in the calculations for evaluating options for
obtaining the performance requirements for the cover system as detailed in the Final
Remedial Design Report. The areas with less than 12 inches of clay thickness and the
locations of the 14 augured borings are shown on Figure 4.
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4.0 HEALTH AND SAFETY

Prior to starting work activities at the site, a temporary security fence was erected around the
perimeter of the work area by MWH. This fence was used to restrict the access of
unauthorized personnel and to control the flow of contractor traffic through the site. It also
served as an exclusion zone for intrusive work that occurred at the site.

A kickoff health and safety meeting for the project was conducted on September 10, 2002 for
all construction workers. Daily health and safety tailgate meetings were conducted
throughout the project. The topics of these meetings included but were not limited to
potential exposure to contaminants, level of personal protection equipment (PPE) required
and potential upgrades, cautions for working around heavy equipment, and protocols for
communication with other contractors. Copies of daily health and safety tailgate logs are
included in Appendix G. '

Work was conducted in Level D PPE, which included safety shoes, hard hats, and safety
glasses. During intrusive work, air monitoring was conducted to field screen to determine if
VOCs were present. These air monitoring results, included in Appendix H, were used to
select the proper PPE for the work performed. Air monitoring results during intrusive work
required an upgrade from Level D to Level C on several occasions. Level C PPE included a
half-face respirator, Tyvek® suit, and chemical resistant gloves. Because equipment
operators did not come in direct contact with potentially contaminated soils, they were only
required to upgrade to a respirator. On several occasions when air monitoring did not require
an upgrade to Level C, operators and laborers did upgrade their PPE at their own discretion.
Air monitoring was not conducted during the placement of the clay cover because the cover
material was non-contaminated material.
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Report, MWH, March 2003.

7. Work Plan for Still Bottoms Pond Area (SBPA) Interim Cover Installation, Hard Hat
Services, Inc., September 10, 2002.

8. Construction Quality Assurance Plan for Still Bottoms Pond Area (SBPA) Interim Cover
Installation, Hard Hat Services, Inc., September 10, 2002.

9. Health and Safery Plan for Still Bottoms Pond Area (SBPA) Interim Cover Installation,
Hard Hat Services, Inc., September 10, 2002.
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Table 1

Field Compaction Test Results

ACS SBPA Interim Cover
Griffith, Indiana
First 6'' Clay Lift
Test Location | % Compaction | % Moisture Test Date Test 1D Remarks
1 | 1002 | 150 [ 10152002 [ 3 "~ Pass
2 ] 984 | 154 | 1052002 | 2 Pass |
3 ] .3 153 | tonsoo2 |9 | Pass
4 971 | 163 10142002 | 2 | Pass |
s | 98 153 tonio2 | 3 T pass |
6 98.8 5.1 10/11/2002 5 Pass
o7 e | 1ea | 10112002 o | Pas
8 | 917 16.0 10/11/2002 2 Pass
9 963 16.9 10/11/2002 1 Pass |
10 | 913 16.8 10/11/2002 12 _ Pass
o 96.5 15.8 10/14/2002 3 _ Pass
2 95.6 16.8 10/14/2002 8 ~ Pass
13 | 1028 15.8 10/14/2002 6 _ Pass
14 | 90 15.7 10/14/2002 9 Pass -
15 97.0 16.3 10/21/2002 i Pass
16 | 998 15.3 10/21/2002 11 Pass
17 103.2 15.3 10/22/2002 1 Pass
18 [ 1014 157 10/22/2002 s 1 _ Pass |
19 | o4 | sz o002 |4 | Pass
200 | 960 [ Tuer | tom2m002 | 2 | Pass )
20 w09 T oas2 [ ro212002 | o | Pass
22 96.0 158 | 10212002 | 13 Pass |
23 98.1 15.8 10/21/2002 8 Pass
24 103.3 15.8 110/21/2002 12 | Pass
25 96.3 15.6 10/21/2002 7 Pass
Second 6" Clay Lift
Test Location | % Compaction | % Moisture Test Date Test ID Remarks
T 988 | 166 | 10220002 | 7 | ~ Pass |
2 | o1 | 165 | wozep002 | ur | Pas |
3 __ 979 15.4 10/22/2002 _ 6 | Pass
4 | w04 | 165 | 10222002 | 14 Pass
s 100.1 16.0 10232002 | 2 | Pass
6 | 974 16.6 10/23/2002 1 Pass
7 | 1004 15.8 10222002 | 12 | Pass |
8 101.1 15.8 10/24/2002 5 | Pass, Sand cone test
9 | w07 | el 10242002 |~ 2 | Pas
10 ] 97 17.0 10/22/2002 10 Pass
1 | 993 16.8 10242002 [ 8 Pass
12 | T 998 157 102472002 | 4 Pass |
B b 1010 15.6 10/24/2002 9 Pass
4 102.8 154 | 10242002 | 1 | Pass
15 1007 | 152 | 1072872002 2  Pass, Sand cone test |
| 16 978 | 156 | 1024n002 | 15 | Pass |
17 99.7 158 '10/28/2002 3  Pass
18 . 1006 | 158 10/24/2002 i6 “Pass |
19 98.3 16.8 | 10/24/2002 6 Pass
JDP/RAA/emp/jmf
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Table 1

Field Compaction Test Results

ACS SBPA Interim Cover

Griffith, Indiana

Second 6" Clay Lift

Test Location | % Compaction | % Moisture Test Date Test ID Remarks
20 97.0 16.3 10/28/2002 1 Pass
21 99.2 16.2 10/24/2002 10 Pass |
| 22 98.5 16.5 10/24/2002 14 Pass R
23 1 98.1 15.6 10/24/2002 12 Pass |
24 | 1011 15.4 10/24/2002 13 o Pass
25 98.1 15.6 10/24/2002 11 Pass
Gravel Access Road and Parking Area
Test Location | % Compaction | % Moisture Test Date Remarks
N 97.3 NA 11/12/2002 _ Pass ]
| 2 90.8 NA 11/12/2002 _Pass
[ 3 | w0 | Na 11/12/2002 L Pas
4 | %04 NA 122002 || Pass
S 90.6 NA 11/12/2002 Pass

Notes:

1. The Standard Proctor value for the imported clay was 112 pcf.
The Standard Proctor value for the 10/10/02 testing was incorrect.

[ R VS I 8 ]

JDP/RAA/emp/jmf
J:\209\0601 ACS\ 0120 Temp On-Site Cover\6010120a004.x1s\Table 1

The Optimum Moisture for the imported clay was 15%.
The Standard Proctor value assumed for the imported gravel was 135 pcf.
NA - Not Applicable.
Test locations for the clay are shown on Figure 5. Test locations for the gravel are shown on Figure 8.

20f2



Table 2

Geotechnical Testing Results

ACS SBPA Interim Cover
Griffith, Indiana
Geotechnical Test Specified Testing Frequency Units Sample
Description Method BS-1
Soil Classification USCS System | 1 test every 5,000 cubic yards n/a CL, lean clay
Grain Size Analysis ASTM D422 1 test every 5,000 cubicyards | % + 3 inches 0.0 |
| %Gravel | 00 |
% Sand 101
% Silt 43.8
% Clay 46.1
Grain Size Analysis ASTM D1140 { 1 test every 5,000 cubic yards % Fines 88.1
Optimum Moisture Content | ASTM D2216 | 1 testevery 5,000 cubic yards % 15.0
Atterberg Limits ASTM D4138 | 1 test every 5,000 cubic yards | Liquid Limit, L, | 31 |
| Plastic Limit, P, |17 |
Plasticity Index, P, 14
Moisture-Density ASTM D698 |1 test every 5,000 cubic yards & lbs./ft.} 112.0
Curve/Proctor Density all changes in material
Specific Gravity ASTM D854 |1 test every 5,000 cubic yards & n/a 2.81
all changes in material
Coefficient of Permeability | ASTM D5084 | I test every 5,000 cubic yards & cm/sec 1.7E-07
all changes in material
ASTM D5084 Perm #1 (collected 2/28/03) cm/sec 2.30E-08
ASTM D5084 Perm #2 (collected 2/28/03) cm/sec 3.30E-07

Notes:
n/a = not applicable
BS = Borrow Source

JDP/jmf
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# VA N X
4 # / - ’ \ \‘» ;
4 / A = ACS CONVEYANCE PIPING RECORD DATA
i OCTOBER 9, 2002 AND OCTOBER 14, 2002
7 / .
’ 2 / - &
' pos £y AT N & o & & o &
/ 0601 T e, 403 4 ’ N f ;‘ & & aé"@ fo«‘ & &£ & &cf:\é‘r
/ . . 2R 8 i & & S ¢ & F &S
7 # p: 4 r y o T . AL 1 1 1 1 1 1 .
602 e ‘ . ) ‘ a ¢ 3 B 2600 PPE 707885  5227.93 632.59 2704 STUB 6956.49 551576  638.01
- / ‘ < 2601 PPE 7067.88 523163 632.52 2705 PPE  6889.18 5319.83  637.75
0603 - 4 N 2602 PPE 7057.38 523520 632.96 2706  PIPE  6880.97 5319.43 637.56
/ ~ - 3 7~ p 2603 PIPE 704615  5238.67 633.87 2707 PIPE  6872.62 5319.40 637.86
0604 —~ & \ . ] e j 2604 PIPE  7036.73 524155 63411 2708 PPE  6862.31 5319.96  637.61
- % sl 2605 PPE 7026.60  5245.82 633.52 2709 PIPE  6853.25 532175 637.52
5 - ’ % 2606 PIPE  7017.47  5249.63 633.79 2710  PIPE  6843.68 532452 637.56
605 & Fi / : = 7 2607 PIPE 700694  5253.99 634.25 27M  PPE 683433 5327.20 637.69
- 7 3 'y 2608 PIPE  6998.00  5257.83 634.71 2712 PPE  6824.32 5329.61 636.86
Vi 506/ } ’ 2609 PPE 6990.04 526133 635.63 2713 PPE  6814.95 5331.70 636.42
N APPROXIMATE - , 2610 PPE  6980.1 5265.99 636.19 2714  PIPE  6B06.16  5334.16  635.27
~ \es07 RELOCATION " ? 261 PIPE 6970.85  5270.29 636.47 2715  PPE  6800.87 5337.10 634.65
AREA OF DRUM ; 2612 PPE 6962.48 527421 637.09 2716 STUB 6B805.00 534150 634.91
> 608 CARCASS| . 2 2613 PIPE 695202  5279.02 637.48 2717 PIPE  6793.60 5343.81 634.73
. AND DEBRIS \ 2614  PIPE  6942.31  5283.33 637.49 2718 PPE  6787.37 5349.87 535.05
609 2615  PIPE 693225  5287.88 636.81 2719  PPE  6780.96 5356.39 635.35
/ 644 N e 2616 PIPE  6924.90  5292.40 636.42 2720 PIPE  6774.43 536291 635.49
% 2610 PIPE STUB L " N 2617  PIPE  6917.46  5208.53 636.50 2721 PPE 677156 5370.24 635.44
643 (TYPICAL) . 2618  PIPE  6909.60  5305.62 636.94 2722 STUB 6776.56 5373.83 634.81
/ 611 ~ ; 2619 PIPE 690411 53142 636.77 2723  PIPE  6766.32 5378.29 635.20
642 84 /. = 2620 PIPE 6899.30  5319.39 637.05 2724  PIPE  6760.11  5383.61 634.57
s 512 v o y 2621 PPE 689613  5328.85 637.06 2725 PPE 675213 5389.08 634.38
\ 641 666 X, I ) 2622 PIPE 689418  5338.41 637.01 2726  PIPE 674438 5395.37 638.36
> - : ¢ , 2623 PIPE  6B94.96  5336.62 636.98 2727 STUB 6749.19 5398.62 634.44
: 613 640 667 e vy B g 2624  PIPE  6893.44  5344.66 637.27 2728 PPE  6738.62 5400.97 634.46
DRUM CARCASSES AND S : : S 2625 PPE  6892.1 5352.65 637.67 2729 PPE 673117  5407.10 634.62
\ 2614 638 DEBRIS ENCOUNTERED ‘ ) . : s 2626 PPE 689082 536102 637.99 2730 PPE 672492 5413.44 63446
s e 5 DURING TRENCHING. £ P R e . 2627 PIPE  6889.44  5369.79 637.72 2731 PPE  6719.42 5420.08 634.35
' 615 636 TRENCH MOVED CLOSER 2628 PIPE 6888.10  5378.89 637.78 2732 PPE 671291  5427.24 634.97
TO ACS BUILDING 2629 PIPE 6887.15  5387.81 637.43 2733 PIPE  6706.49 5434.28 634.51
616 635 . 2630 PIPE 6B886.59  5396.94 637.13 2734 PPE 670012 544114 63456
517 634 2631  PIPE 690113  5323.33 637.95 2735 PIPE  6694.37 5447.62 634.58
p 2632 PPE 691089 532859 638.05 2736  PIPE  668B.68 5453.87 634.96
618 632 'y 2633 STUB 6909.27  5321.33  637.31 2737  STUB 6695.00 5454.59 633.62
519 iy 2634 PIPE 6918.31  5333.28 638.24 2738 PPE  6682.09 546112  634.76
531 ¢ 2635 PIPE  6924.58  5338.78 638.71 2739 PPE  6678.07 5469.71 634.99
236 Mo / 2636 PIPE 693125 534587 638.91 2740 PIPE  6674.50 5478.78 635.05
20296 25 ‘i 2637 PPE  8937.70 535280 639.22 2741 PPE  8670.24 5487.03 63501
705 226236285705 0 4" / 2638 PIPE 694317  5357.57 639.42 2742 PIPE  6666.25 5495.89 634.52
e 57467 e 2639 STUB 6939.81  5362.71 638.94 2743 PIPE  6666.39 5505.65 635.00
706 2673 / 2640 PIPE  6950.10  5362.61 639.17 2744  STUB 667156 550556 634.58
! / > 67, 2641  PIPE  6959.01  5367.80 638.85 2745 PIPE  6667.08 5512.54  634.93
707 y / 677 2642 PIPE 6968.20  5373.00 638.46 2746  PPE 666738 5522.87 635.60
= / 678 2643 PPE 6977.02  5378.64 638.39 2747 PPE  6668.70 5530.77 63521
R708 i / 2644 PPE 698392 538296 63821 2748 PPE 867279 553963 83580
P / - 2645 PIPE  6994.08 5385.39 637.47 2749 PIPE 6678.41 5545.43 635.31
R709 ~/ 2646 PIPE  7003.97  5389.03 637.48 2750 STUB 6679.53 5539.59  634.51
> 4 2647 PPE 70T.18 5395.61 637.18 2751 PIPE  6683.58 5550.97 635.05
0710 a s 2648 PIPE 70141 540339  637.1 2752  PIPE  6688.06 5558.45 634.59
L2 ‘o &= ’ 2649 STUB 7008.39  5404.63 636.72 2753 PIPE  6690.32 5566.64 635.78
& 071 2650 PIPE 701529 541300  637.02 2754  PPE 668952 5574.80 63549
= 2651 PIPE  7015.00 542079 636.85 2755 PIPE  6685.08 558363 635.26
b UM CARCASSES AN 2652 PIPE  7013.66  5428.90 637.08 2756 PPE 668182 550103  635.30
& 712 DEBRIS ENCDUNTERED 2653  PIPE  70M.12 5438.36 637.05 2757 PIPE  6678.49 5507.22 635.39
DURING TRENCHING. 2654 PIPE 7008.29  5446.88 637.1 2758 PIPE  6675.70 5604.92 634.59
o 3 g713 2655 PIPE 700537 545510 637.18 2759  PIPE  6674.77 5613.22 634.84
8 o 2656 PIPE  7003.67  5459.86 637.59 2760 PIPE  6675.25 562150  634.56
3] R714716 . 2657 PIPE 7000.96  5468.95 637.78 2761  STUB 6680.49 5621.68  635.13
v N \e715 7 2658 PIPE  6998.65  5477.31 637.46 2762 PPE  6678.01 562044 634.81
] s / 2659  STUB 6992.95  5474.41 637.15 2763  PIPE 668114  5638.34 635.79
[re S N 717 / 2660 PIPE 6994.12  5483.86 637.39 2764 PIPE  66B3.83 5646.22 635.51
& \. 718 i 2661  PIPE  6986.09  5489.86 637.43 2765 PIPE  6688.19 565358 635.07
= B S 719 ¥ 2662 PIPE  6979.65  5494.89 636.96 2766  PIPE 669355 5659.77 634.81
% 3 s 2663 PIPE 6973.75  5500.84 636.71 2767 PIPE  6700.75 566550 635.08
- \ 7 2664  PIPE 5508.49 636.19 2768  STUB 6699.73 5650.17 63572
o e 2'-Q" i 2665 PIPE 696250  55%6.55 635.97 2769  PIPE  6708.33 5669.56 635.08
= 1'-0" MIN # / 2666 PPE 6957.02  5524.35 636.12 2770 PIPE 671587 5673.09 63491
= / 2667 PIPE 695180 5531  636.28 2771 PIPE  6722.77 5676.04 634.72
B SUBBASE. SURFACE 2668 PIPE 6946.75  5537.58 636.53 2772 PIPE 673110 5679.28 634.78
¢ PR / - 2669  PIPE 694128  5544.97 636.49 2773 PIPE  6730.15 568199 634,92
T PN Y 7 2670 PIPE 6937.40  5550.59 636.72 2774  PIPE  6747.89 568322 635.42
B * : . 2671 PIPE 688549 54105 638.41 2775 STUB 6744.78 5678.01  635.37
SOIL SURFACE A\ 2672 PIPE 6B83.04 5419.98 638.23 2776  PIPE  6755.83 5682.61 635.66
* PLUG 2673 PIPE 6880.34 542950 638.53 2777 PIPE  6764.82 5680.70 635.97
z # 2674 PIPE 6877.85  5439.35 638.79 2778 PIPE 677207 5678.30 635.32
2 2675 PIPE 6875.02 544820 638.62 2779  PPE 677951 5673.78 635.85
3 2676  STUB 6870.31  5445.25 638.35 2780 PIPE  6785.73 5668 636.06
N| 2677 PIPE 687163 5457.26 638.54 2781 STUB 6782.23 5664.45 636.71
s 2678  PIPE 6868.M  5466.75 638.22 2782 PIPE 679140 566153 63586
<3 COMPACTED 2679  PIPE  6864.45 547520 638.67 2783  PIPE 679670 5654.01 635.78
B GRANULAR 2680 PIPE 6B60.68  5484.41 638.39 2784  PIPE  6802.01 5646.32 635.67
. 4'-4"  E'L BEDDING 2681 PIPE 6857.85 549347 637.70 2785 PIPE  6806.34 5639.80 635.90
2| 2682 PIPE 685414  5501.97 637.38 2786  PIPE  6810.80 563279 635.95
g 2683 PIPE 685269  5503.07 637.55 2787  PIPE 681597 562564 635.85
a 2684 PIPE  6851.07 5510.77 637.40 2788 PIPE 6821.34 5619.65 636.01
o 2685 PIPE 6B47.24  5518.88 637.39 2780 PPE 682771 56M4.50 635.18
2 2-8" HDPE - 2686 PIPE 684343  5526.41 636.26 2790 PIPE 683508 5609.21 635.1
S ISVE VAPOR 2687 PIPE  6B39.55  5534.98 636.75 2791  PIPE  6842.21 5604.08 635.38
> 2688  PIPE  6836.04  5543.81 637.21 2792 PIPE 68498  5599.67  635.64
2 3" HDPE-DUAL 2689 PIPE 683193  5553.00 636.85 2793  PIPE  6856.96 5506.27 636.90
S PHASE EXTRACTION | 2690 PIPE 6820.03 556144 637.72 2794  STUB 6857.30 5580.83 637.43
5 EAS GRQUNDC ITER DPE 2691  PIPE 6819.28  5560.77 638.42 2795  PIPE  6866.53 559510  636.43
S WELL WA T -2" H =~ . 3
2 —_— L . . o <. 2692 PIPE 681017  5562.16  639.29 2796  PIPE  6876.09 5594.74 636.71
g DISCHARGE . - : RPaae” ISVE CONDENSATE ’ 2693 PIPE  6799.93 5563.90 638.77 2797 PIPE  6885.37 5594.84 637.30
=) e U JE . 2694 PIPE  5790.83 556476 B538.12 2798  PIPE  6893.60 5585.4D 638.30
= ' A AR PO 2695 PIPE 6780.89  5564.55 638.45 2799  PIPE 690156 5596.93 638.36
s  w g caeE ¥T A v AT 2696 PIPE 6778.55  5564.25 638.39 2800 PIPE  6909.69 559853 637.80
S By ~ b 2697 STUB 6774.96  5560.79 638.46 2801 PIPE  6917.71  5599.45 637.13
o Q@ Qe / 2698  PIPE  6847.65  5503.22 638.22 2802 STUB 6912.86 5593.78  637.49
e e N AN A 2699 PIPE 6839.13  5505.59 638.91 2803 PIPE  6919.90 558125  637.07
% EREA : 2-2" HDPE - CONTROL v Y. ¥ 3 2700 PIPE 6B30.4D0  5506.56 638.82 2804 PPE 692279 5582.39 637.61
2 AND MONITORY s / ; . e 2701 PIPE  $B22.72  5506.23 637.83 2805 PPE 692533 557545 638.38
= NOTES: 2-2" HDPE - SP ARE S P oo & s s 2702  PIPE  6815.21 5505.70 637.29 2806 PIPE  6928.51 5568.38 637.69
2 . # : iy ST 7 2703  STUB 6812.45  5503.64 637.66 2807 PPE 693254 5560.13  636.88
o 1. 2" CLEARANCE AROUND ALL PIPES. ) / / ., K 7
o o S/ i b
& 2. PIPES CONVEYING GROUNDWATER OR CONDENSATE HAVE A FINAL LEGEND:
3 MINIMUM BURIED DEPTH OF 32" BELOW SUBBASE EXCEPT AS NOTED
IN THE NORTHEAST CORNER WHERE DRUM CARCASSES WER ENCOUNTERED - — - — INTERIM COVER BOUNDARY
& —  GROUNDWATER CONVEYANCE PIPE
[
2732 GROUNDWATER CONVEYANCE SURVEY REFERENCE POINT
MAIN PlPlNG TRENCH GROUNDWATER CONVEYANCE PIPE STUB )
* NOT TO SCALE
o
[s3
S
s SEALE g T |oasoey, T HSUB“”TED e STILL BOTTOMS POND AREA INTERIM COVER CCR | FIGURE
e (PROJECT WANAGERY — ~ LICENSE NO.  DATE _ At REp RO
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LEGEND:
633 — TOP OF CLAY CONTOUR
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X IN PLACE DENSITY TEST LOCATION AND IDENTIFIER

& IN PLACE PERMIBILITY TEST COLLECTED FEB. 28, 2003
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$$times$$

$$$8dotessss

Plot Date:

J:/209/0601 ACS/0120/MWDWGs/stormwater drainage.DGN

File:

FML WAS PLACED AROUND THE DETAIL OF COVER NEAR CATCH BASINS
CATCH BASIN AND STORM SEWER PIPE, .

A SECOND LAYER OF FML WAS PLACED

FOR PROTECTION, AND STONE WAS USED "
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Chronological Summary of Construction Activities



CHRONOLOGICAL SUMMARY OF CONSTRUCTION ACTIVITIES

This section summarizes the Site activities related to the installation of the interim
engineered cover in the Still Bottoms Pond Area. Photographs summarizing Site activities
are included in Appendix B.

Week of August 26, 2002
Security Fencing began installing the temporary fence around the SBPA work area.

Week of September 9, 2002

HHSI began mobilizing equipment to the site and holds kickoff and health and safety
meetings. Area Survey staked out the cover area extents and elevations. HHSI began
grading the subbase at the perimeter of the site.

Week of September 16, 2002
HHSI continued grading the subbase. Area Survey staked out the clay layer elevations.

Week of September 23, 2002
HHSI completed grading the subbase. HHSI began excavating the conveyance pipe trenches,
welding the pipe runs, and pressure testing the pipe.

Week of September 30, 2002

HHSI completed welding and installing the eight-inch HDPE pipe. The pipe was pressure
tested at 50 psi for 30 minutes because the gaskets on the pressure coupling would not hold
any pressure over 60 pounds per square inch (psi) during operation. HHSI continued to
trench and install the three-inch perimeter pipe. Several drum carcasses and other debris
were encountered during trenching near the ACS breakroom building. The excavated
material was placed beneath the existing subgrade on the west end of the site.

Week of October 7, 2002

HHSI completed installing and pressure testing the three-inch perimeter conveyance pipe.
Placement and compaction of the first six-inch clay lift began on the west side of the site.
In-place compaction testing was performed daily.

Week of October 14, 2002

HHSI continued to place and compact the first six-inch clay lift across the site. Sections of
FML were placed over the areas where shallow storm water pipes would not allow for
adequate clay thickness and/or compaction. Compaction testing was performed daily.

Week of October 21, 2002

HHSI completed placing the first and second six-inch clay lifts across the entire site.
Compaction testing was performed daily. Testing indicted that several areas of the second
lift on the east edge of the site required reworking.



Week of October 28, 2002
HHSI reworked deficient clay areas to meet the compaction requirements.

Week of November 4, 2002
HHSI constructed the access road and parking area on site which consisted of geofabric and

12 inches of Indian 53 stone.

Week of November 11, 2002
Great Lakes performs in-place compaction testing on the access road and parking area.

All tests pass.

Week of May 5, 2003
Midwest Environmental Inc. (MEI) begins placement of the geotextile layer and the gravel

layer across the SBPA cover area.

Week of May 12, 2003
MEI continues placement of the geotextile layer and the gravel layer across the SBPA cover

arca.

Week of May 19, 2003
MEI completes placement of the geotextile layer and the gravel layer across the SBPA cover

area.
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Photographs
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Photograph Log

1. September 2002 (Looking Northeast): Preparing the subbase material for the placement of clay.

2. September 2002 (Looking East): Installing piping from the GWTP to the On-Site Area.

SBPA Interim Engineered Cover Page 1 of 6 American Chemical Service - NPL Site
Construction Completion Report J:/209/0601/0119/60101202001.x1s



Photograph Log

4. September 2002 (Looking North): Welding pipe sections.

SBPA Interim Engineered Cover Page 2 of 6 American Chemical Service - NPL Site
Construction Completion Report J:/209/0601/0119/6010120a001.x1s



Photograph Log

5. September 2002: Pressure testing conveyance lines. Each line maintained 90 psi +/-2% for 15
minutes.

| 6. October 2002 (Looking North): Drum carcasses and debris encountered on the Northeast edge of the
cover area.

SBPA Interim Engineered Cover Page 3 of 6 American Chemical Service - NPL Site
Construction Completion Report J:/209/0601/0119/6010120a001.x1s



Photograph Log

7. October 2002 (Looking East): Installing the first 6" lift of clay.

i 8. October 2002 (Looking East): Installing the second 6" lift of clay.

SBPA Interim Engineered Cover Page 4 of 6 American Chemical Service - NPL Site
Construction Completion Report J:/209/0601/0119/6010120a001.x1s




Photograph Log

9. November 2002 (Looking Northwest): Compacting clay around ACS buildings and other structures.

10. November 2002 (Looking Southwest): Stormwater catchbasin and pipe after placement of FML,
bentonite seal, geofabric, and stone.

SBPA Interim Engineered Cover Page 5 of 6 American Chemical Service - NPL Site
Construction Completion Report J:/209/0601/0119/6010120a001.x1s



Photograph Log

11. November 2002 (Looking Northwest): Placing the geotextile material.

12. November 2002 (Looking West): Placement of the gravel access road.

SBPA Interim Engineered Cover Page 6 of 6 American Chemical Service - NPL Site
Construction Completion Report J:/209/0601/0119/6010120a001.x1s
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Test Results
ACS-SBPA

Prepared for:

Hard Hat Services, Inc.
Mr. John McDonough
1701 Quincy Ave., Suite 29
Naperville, IL 60540

Great Lakes Soil & Environmental Consultants, Inc.
333 Shore Drive
Burr Ridge, IL 60527




A Great Lakes Soil & Environmental Consultants Inc.
‘I" 333 Shore Drive, Burr Ridge, IL 60521 Ph: (630) 3210944 Fax: (630) 321-0945

MOISTURE - DENSITY
RELATIONSHIP CURVE

ASTM D698-91

Project| ACS-SBPA

Client| Hard Hat Services, Inc. 1701 Quincy Ave, Suite 29, Naperville, IL 60540 Attn.: Mr. John McDonough

Dry Density, pc

Maxnmuna 112.0

Moisture Content, %

15.0

Moisture Content, %

File No. 2490 Sample # BS-1 Date Tested 9/4/2002 Tested By MC
Qc By NP
Date Sample Recd. 9/3/02
Sample Location|{Stockpile
Sample Description|Light Brown Siity Clay
. Mold Hamme
Type of Proctor|Standard| Method: A Size, in, 4 Weight, Ib. 5.5 Drop, in.| 12
No. of Layers 3 No. of Blows per Layer| 25
130 -
A
AW
N
120 P
N
H
z =
g 110 e
=]
g =i
- )
100
90
[¢] 2 4 8 8 10 12 14 16 18 20 2 24 26 28 30
Moisture, %
Zero Air Void Curve Specific Gravity:  2.65
Results
Optimum Natural 6.6

Remarks




Great Lakes Soll & Environmental Consultants, Inc.
-t

SPECIFIC GRAVITY

3317 Washingion SL, Lansing, Il 60438, Ph: (708) 4748860 Fax: (708) 474-7790 ASTM D 854
Project ACS-SBPA

Client Hard Hat Services, Inc. 1701 Quincy Ave., Ste. 29, Naperville, IL. 60540, Attn: John McDonough

File No. 2490 Date 9/12/02 | Date Recd. | 9/3/2002 | Tested by: NP QC by: SB
Sample Location Stockpile

Sample Description

Light Brown Silty Clay

Sample ID BS-1
Test No. 1
Vol. Of Flask @ 20°c 250.0
Method of air removal’ Vacuum
Mass fl.+ water+soil=M,,,, 424,30
Temperature, °C 20.0
Mass fl.+water” = M,,, 360.87
Dish No. G
Mass dish + dry soil 450.5
Mass of dish 3562.2
Mass of dry soil = M, 98.30
M, = M, +M;,,-Mp, 34.87
o =pyp20°c 0.99823
G, = a M/M,, 2.81
Average Specific Gravity = 2.81

Remarks: |M,, is the mass of the flask filled with water at same temp. +/- 1°c as for My, or value from

calibration curve at T of M,




Atf Great Lakes Soil & Environmental Consultants, Inc. PERCENT FINES

” :

‘ 333 Shore Drive, Burr Ridge, IL 60527 Ph.: (630) 321-0944 Fax: (630) 321-0945 ASTM D1140
Project ACS-SBPA

Client Hard Hat Services, Inc. 1701 Quincy Ave, Suite 29, Naperville, IL 60540 Attn.: Mr. John McDonough
File No. 2490 Date | 9/12/2002 | Sampie # BS-1 Tested By MC

Source of Material Stock pile

Description of Soil Light Brown Silty Clay

Weight of empty pan, gm. =

Weight of pan + dry sample after washing

Control Sieve No. = # 200

1191

Weight of pan + dry sample , gms = 684.2

186.1

Percent fines, % = 88.14

Remarks

Quality, Service & Commitment




Great Lakes Soil & Environmental Consultants, Inc

COEFFICIENT OF PERMEABILITY -

333 Shore Drive, Burr Ridge, IL 60521  Ph: (630) 321-0944 Fax: (630) 321-0945 (FLAESX.Ir:L[E)sVoVBA‘LL)
Project ACS-SBPA
Client Hard Hat Services, Inc. 1701 Quincy Ave, Suite 29, Naperville, IL 60540 Attn.: Mr. John McDonough
File # 2490 Date Tested . 9/972002 |Testedby:] AK | QCby: | SB
Sample ID: [BS-1 (95%-OPT) Date Recd.| 9/3/02 | Location |
D:z':s:l‘on Light Brown Silty Clay
Specimen Data
Initial
Diameter: 710 com Area, A: 396 sqcm
Height, L: 520 cm Volume, V: 2059 cucm
Mass of Sample: 4026 g Moisture Content: 150 %
Wet Density 1220 pcf
Dry Density 106.1  pcf
Final
Diameter: 7.03 cm Area, A: 388 sqcm
Height, L: 521 om Volume, V: 2022 cucm
Mass of Sample: 41280 g Moisture Content: 222 %
Wet Density 1274  pcf
Dry Density 1043 pcf
Deg of Saturation 944
Test Data
Permeant: De-sired Tap Water
Cell Pressure 8Q.0 psi
Top Pressure 75.0 psi
Bottom Prassure 76.1 psi
Gradient: 149
Date Yime B;p“:d Cur:‘l;ﬁvu Ou:zm R‘“:‘:“ Outﬂowllnﬂowl Fluid Temp. | Permeability
(Sec) (Sec) " - Ratio oC cnvsec
9/9/2002 | 9:20 AM 0 0 3.54 5.47 20.0 -
9/9/2002 | 9:45 AM 1500 1500 3.74 5.26 1.0 20.0 2.05e-07
9/9/2002 | 10:15 AM 1800 3300 3.94 5.056 1.0 20.0 1.77E-07
9/9/2002 | 10:45 AM 1800 5100 4.1 4.85 0.9 20.0 1.74E-07
9/9/2002 | 11:15 AM 1800 6900 4.27 4.69 1.0 20.0 1.43E-07
Average Permeability = 1.7E-07|cmisec
Remarks: |

Quality, Service & Commitment




A Great Lakes Soll & Environmental Consuitants, Inc. GRAIN SIZE ANALYSIS
ftf' 333 Shore Drive, Bur Ridge, IL 60521 Ph: (630) 321-0944 Fax: (630) 3210945 (ASTM D422)
Project |ACS-SBPA
Client |Hard Hat Services, Inc. 1701 Quincy Ave, Suite 29, Naperville, IL 60540 Attn.: Mr. John McDonough
File No. 2490  |Sample #| BS-1 | Date Tested|  9/4/2002 | Testedby| MC
Qc by NP
Date Sample Received:| 9/3/02 I
Sample Location| Stockpile
Sample Description| Light Brown Silty Clay
3 H B 2 1 1 ] - 2 3 § §
5 2583%8§ § ¢ $ 2 ¢
100 . - 1 .J
90 u [ —a—H S
80 N
70
e,
60 Y
50
40 \">+\
30 e
20
10
0
100 10 1 0.1 0.01 0.001
% + 3" % Gravel % Sand % Silt % Clay
0.0 0.0 101 43.8 46.1
Sieve Size Percent Passing Liquid Limit, L, Plastic Limit, PL| Plasticity index, Pl
3.0 100.0
15 100.0 31 17 14
1.0" 100.0
3/4" 100.0 I
17> 1000 Soil Classification:(CL
3/8" 100.0 . . .
No 3 1000 Soil Description:{Lean Clay
No. 10 97.9 ]
No_ 40 94 5 System:(USCS
No. 100 91.5
No. 200 89.9

Remarks: l
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Great Lakes Soil & Environmental Consuitants, Inc.

333 Shore Drive, Burr Ridge, 1L

60521

Ph.: (630) 321-0944 Fax: (630) 321-0945

Field Density Test Report
(Nuclear Density Test)

Acs~ O« ﬂ'f’ Jlm'[am vy Whatses

Page

rvoir, Chicago - O'Hare Intematnonal Airport, Chicago, illinois

Project: 1
cnejnt: Mr. Eric Borgman, Alfred Benesch & Company 205 North Michigan Avenue, Boulevard Towers South, Chicago, IL 60601
File No. {2405 _ |Report No. Max. Density PCF Specification, % PR: 195.00
Date: tﬁ}bwﬁauge Serial No. Optimum Moisture Content % Specification, % M: |Optimum +/- 3.0%
[Type of Equiginent Used for Compaction:
NJ:fbfer RT:_“::O(‘ Location of Test El:::tart‘l:.nl Soil Description ;re::: D::Il::ty D::\r:ity Mo(l;: )u re P;:cc:;)or Comp:/;ction EFi:ﬁi?
{inches) {pef) (pef) -
(l) -i'(z N xlrr-m oy [H\. A AL S IL ,Jf ST
[2) ok sbrp it wond , ore | et | ) | e | T
3 44 i(éo| 1. 92,5 | FE
Y A 2.9 1 /2.3 95.L | T
g .4 ] loge | j5i e e | F
0 i% Tag s [ | 347 [ E
7 L3 i34 | 4o y /A 3
L 15 _ _ ez (8.3 | Y3y | F
9 § bl adM specdfer 106 | flS 257 | E
Ha oS L. (0% 2] J'L3 .7 | F
Z S B4yl ot | 135 A 2
% 3t cddl covagaddon 1o T fo S \ 4% | d

Y

|4
[Tested By: 4{[

Remarks: 1




Field Density Test Report

E Great Lakes Soil & Environmental Consultants, Inc.
333 Shore Drive, Burr Ridge, IL 60521 Ph.: (630) 321-0944 Fax: (630) 321-0945 (Nuclear Density Test)
Page \/1

Project: > . ]

Cliejn!: AC g, GL'II{)H‘ ’ f =

File No. Q{47

Date: tolufp2

[Type of Equipment Used for Compaction: [ gﬁggnqhzt CGMFQC-;E’-% [ Specification: as). @ 15 +2%

i | et | S| sorowmion | i oty oty |07 " | compcton] 7
t #4 LIET#] Bamen Solby clay $-0 ped 172:8] 201 %4-6| FE
N ) r (- © 109-5] 160 a1-3 | (P
) #5 109-41 153 a+-8| (P
4 #13 nert [ 13:6 103- 7| F
5 %6 106 | 15 94-8 P
6 #1Z Izl )2-4 99-3 | F
7 #F lagA| 4% Qs.¢c | F
g £19 102:2| 156 ' Q-F+| F
3 #7F 165-3] 134 940 | F
i H T 10F-6] 164 q41 | (P
T 49 10%-9] 169 96:3 | [P
iy #1n J\V g q | 1£E qz3 | (12
12 # 1l f N8l i1zl v | gr8| F

lﬁstcd By: I 4/2 J

A
[Remarks: l / ’




Great Lakes Soil & Environmental Consultants, Inc.
333 Shore Drive, Burr Ridge, IL 60527 Ph.: (630) 321-0944 Fax: (630) 321-0945

Field Density Test Report
(Nuclear Density Test)

Page [ Of |
Project | ACS _Cuperlurd Siie
Client: ‘I‘-,] Y, H’ i
File No. |2 {47 |Report No. Max. Density PCF -0 Specification, % PR: 75/
Date: |1 P'":/"Gauge Serial No. Optimum Moisture Content % Speclfication, % M: +/ (/5 - 13/ )
Type of Equipment Used for Compaction: gh e P,P". J ool FO//,J "/ /
es etes evation, : Probe Wet Dry oisture roctor %o
Number R, No. Location of Tst e, | sotDesctpton | ooon | Dty | ensty | M) TEERT | corpicion| i
[ 1] WEH] | Bown Sifly Clay | 1A WLdp | 167 11,0 | 952 | B
] N “ A AW 1087 13 1120 | 97.1 | PALS
3 11 1 I ! t ) 0F. | 158 920 | 1.5 | PAss
¥ 3 I 7 T D65 192 2.0 1041 | Ehz).
5y |84 i3 I ¥ « le W2 140 02,0 |j03.5 | FATL
/ g )3 f “ n lo 15,0 158 11,0 [ 0.8 | #435
7 ) L ' v | g 0ia 133 |10 | 971 | FAre
¢ 11 I3 t k el /2 l07.0 [lbk | TR0 | 95 ¢ | PAs S
9 JH “ [ g jZ 10751157 1120 | o | 2455
Q 3 ¥ " ( 104,70 13,8 | O | 744 | parifope
(] ) ! X v | 0551180 [ /2.0 |949.2 | AL (il
' | [P TY
[Tested By: [Haje{ Omh |
Remarks: |
Test PeFere Miibers (10 o
on Site, Eptozd shauld
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Great Lakes Soil & Environmental Consuitants, Inc.
333 Shore Drive, Burr Ridge, IL 60527 Ph:(630) 321-0944 Fax:(630) 321-0945

Field Density Test Report
(Nuclear Density Test)

Page 1 of 1
Project: 4C5
Client
File No. 2i497
Date: /ﬂ/ Y/
Tester: L.,Lt olz

Specificationy

95.0 % of Modified Proctor Density

{Equipment Used for Compaction |

[Gauge SeriaiNo. | “p 795"

o North East Probe Wet Dry . r Pl ) %
NI;s;er :eff":;_ Location/Description ic:osr::::: c::\gdf;:::e E'°‘(’fat;'°" Desi:gﬁon (I?‘?;:hs ) Dc(a::fl)ty D?:cs:)ty M?:::;m Mo(';t)u e P(gzg’ Comp/action %ﬁ
[ > borodop | £ Hy.sl/5¢ | i3.6 | n2o | foZ-3
il 3 '~ jo.2| 17.2 | j5k 75, 4
21! 3 w8 50| 434 97. §
3 2 133%.0] jou3! 87| 129 ¢3. |
2 2 (20.7] jos.4| 2.7 | il G¢. 4
/ 2 1299 | 2.2 | Jee3 | HS 100 b
3 l (20,4 o5 457 L 5.0 93.5
: s . \ v p3q |0 | 6t 92.&
5 3 afhix compidds ot [2.0 | ot Kt | jR 714
b v " ‘ (720 L jlo1l fof | 454 75 ¢ @
1 [ AR .50 1o | joé | 118 99.1 (P
L i . : J233 | josiy | ¥ |25 94,1
N I R 1240 g2 04 | 450 .t B
% PN ) 235 jpdq | 56 | )27 "93.7
q 3 5 deursloa 137.0] ife.i] j4 | 45.3 N | 49583 (T
Comments: |

LFT# = Lift number placed

F.G =Final G

rade
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Great Lakes Soil & Environmental Consultants, Inc.
333 Shore Drive, Burr Ridge, IL 60527 Ph.: (630) 321-0944 Fax: (630) 321-0945

Field Density Test Report
(Nuclear Density Test)

Page ( DF (
Project: AC R [ /'1'!) rt < Te_
Client: AW H
File No. | 2 ',4 Report No. Max. Density PCF Specification, % PR: | QS - ‘?- STD
Date: |l O[Zfl fGauge Serial No. Optimum Moisture Content % Specification, % M:
lTypu ot Equipment Used for Compaction: 5}\_\ 9 4)(_',(()0+ { o) u o (
Probe Wet Dry .
N::: r RR;te:; Location of Test E:j:ta:zn/ Soil Description Depth | Density | Density Mo(l;t)u re P;‘oz:;)r Com /;ctlon P?a::—'s
erjnetl- No. : (inches) | (pef) | (pcf) . P P
(D Pyetipinary Jegt™ Reaw Silhy b, | & - 36| 11 0f /005 | PAS
(’:\) }/y'(,_‘/!';""-l “f s 7(‘('-— r L ! é - I([/- /gz \lj /o . , pﬁﬂ\

[Tested By:

I

Remarks: l




Great Lakes Soil & Environmental Consultants, Inc.
333 Shore Drive, Burr Ridge, IL 60527 Ph:(630) 321-0944 Fax:(630) 321-0945

Field Density Test Report
{Nuclear Density Test)

Page 1 of I R
Project: A S- Ge R
Client Mot acuesavy Watzen |
File No. 2147 © !
Date: w[>[o0Z
Tester: Il‘/ﬁ&'{C
Specification 95.0 % of Modified Proctor Density + 1§ ~(7 %, < Jwre] Equipment Used for Compaction | [Gauge Serial No. | 24775
North East . Probe Wet Dry , . o
arem | st ccaompescrpon | coornae | cooraiat | ¥4 o 2| Oopth | oevly | Doty | My M| Tloety | Compaction| Fai
! v L |31 bling | Je3 | H2ZO| F7 0 (&
o e sl S e3e | j1.7 795 | £
Z (6~ 5H N (252 117 | 140 | 425 99:7 | £
¢ 14 1309 [ u3S| 9.3 )52 Jol ¥ \(B
5 & 3100 kg | 162 1) (025 | F
7] 22 -1 N | 1300 | 0.7 | 194 | 12,8 | i8¢ | &2
£ - S 305 yoz 2oz | R ¢ 98-+ | F
7 25 124.7| (07,91 (6.5 | [5.k 9.3 )
L3 ) (2731089 | (7.4 | j5.5 981 |B
7 13 12603 221 (3.6 /2.0 | o7 | E
0 202 flie add o scfore 130,430 | 12102} | 0.9 | @
) 1€ 1287 Lyt 8| (7.1 48,3 | 115 &/
1z aY BTy | ps-7 | yg-o| 148 (033 Qs
(3 22 123.5 | p7.5| V6.3 | +%EBS RV D)
had 17 f20-5 |job.5 | 17:6 | o171 951
Commoms:l
LFT# = Lift number placed

F.G = Final Grade
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Great Lakes Soil & Environmental Consultants, Inc.
333 Shore Drive, Burr Ridge, IL 60527 Ph:(630) 321-0944  Fax:(630) 321-0945

Field Density Test Report

(Nuclear Density Test)

Page 1 of '1—
Project. H(’JC’)" Gr.(fh“s
Client Monfacw sy JW0atsen
File No. 2479 '
Date: [t L[OZ
Tester: T ucfe
Specifications 95.0 % of Modified Proctor Density [Equipment Used for Compaction | JGauge Serial No. 1 Zp 995
North East . . Probe Wet Dry o
N::::er '59 ‘:te:; Location/Description [ Coordinate | Coordinate Ele\(/;)tlon Desf:i’:tion Depth | Density | Density M?'I)sctft;re Mo(l;t)ure P:;z:)o ' Comp/:lction ’;a;f
T or Station or Offset (inches) (pcf) {pcf)
/ 17 ¢ L3z y5.50029 1453 nzo | o3| E
2 2 (2491 (076 173 |t . L ¢6.¢ | @
3 i S j25.5] iRO|f55 | 4! 87| F
il e d a P12 323 | e 2| j66 | /4.2 (035 | F
5 Jg- 5Lt 5u G52 3.6 42.9 | 157 Lot |6
/4 38 (24 (6R 1266 110907 [ jte.§ | J5 4 929 @&
7 e B 128,44 | fo%. 2t 2pg | (8.6 Jel | F
3 ;| ® 123.5| [28.1 | 20 ¢ | (3.9 9.5 | F
7 Y awm@iw (22.01 007 1 423 | je b 3.5 &
3 73 B 1266 [Pk 2] — | 11,4 ¢85 | &
1 08~ s
10 (B~ 5Bk 5w 1373 j08.7) g5 | 110 97,0 | (@
L 23 1280\ 100.9| /8. 7| (4.5 8.0 (B
i 28 130. 20 /2.5 J72.5 | ;538 Jood | &
(3 & B )33 L el 2.7 | (2.6 9.7 | F
it t 3 130 {518 JbS joo |
Comments: L
LFT# = Lift number placed
F.G = Final Grade j




Field Density Test Report

Great Lakes Soil & Environmental Consultants, Inc.
(Nuclear Density Test)

333 Shore Drive, Burr Ridge, IL 60527 Ph:(630) 321-0944 Fax:(630) 321-0945

Page 2. of
Project: Al S - (n i {1
Client M psdermace ¢ Wt
File No. 247 '
Date: /'G[‘L‘L—Iov
T Ll
Taster: L,u.au,F—
Specitication 95.0 % of Modified Proctor Density TEquipment Used for Compaction | TGauge Serial No. |
North East Probe Wet Dry . o
N::\st:er Ri?eNs; Location/Description | Coordinate | Coordinate Ele\(/;)tion Descsn:”tlon Depth | Density | Density M?Iitfl;m Mo;;t)u re P[og:)or Com /;ction F::a:;f
T or Station or Offset P {inches) {pcf) {pcf) P ° P P
15 66 4 (g3 — | j4.3| pqzo | @b
] ) . .
[lo B- 4K 4w | 296 109.3| 20.2] j9.5| | $72.6

Comments: l

LFT# = Lift number placed

F.G = Final Grade
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Great Lakes Soil & Environmental Consultants, Inc.
333 Shore Drive, Burr Ridge, IL 60527 Ph:(630) 321-0944 Fax:(630) 321-0945

Field Density Test Report
(Nuclear Density Test)

Page

i

of

ﬁ(’z“x‘ 6\'!‘)5-'61

Project:
Client Mo tarwocy Watsem
File No. 47 "
Date: /,:)Lg—llpz.
Tester: [rEs 4
Specification 85.0 % of Modified Proctor Density TEquipment Used for Compaction | [Gauge Serial No. [2¢ %4985
North East . Probe Wet Dry . o
NIr:st:er l?e efte:ct) Location/Description | Coordinate | Coordinate Ele:fat;lon Dessrci)“tion Depth | Density { Density Mc()ls;tft)xre MO(I;!)U re Pl('oc;)or c m/;ction pFas.f
e - or Station or Offset cre {inches) (pcf) (pcf) P ° pe omp al
/ B ( lisz3ljpial 1se] 6.6 nuze | 7.4 | £)
2 58 | (Fod nzl| yxol jool | joe.i | &
X Bz Z=d |1+
Commenls:T

LFT# = Lift number placed

F.G = Final Grade



Great Lakes Soil & Environmental Consultants, Inc. Field Density Test Report
333 Shore Drive, Burr Ridge, IL 60527 Ph:(630) 321-0944 Fax:(630) 321-0945 (Nuclear Density Test)
Page 1 of i
Project: a4cs - Cér'.(’ffﬁ
Client M pnta A Vatsiom
File No. Y47
Date: olzyd oz
Tester: L:JACL
Spacitication 95.0 % of Modified Proctor Density TEquipment Used for Compaction | {Gauge Serial No. [ 24715
North East . Probe Wet Dry . °
ares T R | ctommesariton | oordat | Coarainat | 2t | oS on| vt | Oorey | Domty | My M| Fiaeh” | compaction| Fai
/ I{B* A 63| 13.¢ | 2o
/ { |48 [ lzz9l sl gz (g5 | 025 | (2
2 95 poglurglige [qed | [ | pp7 |G
£ 128 . 2.4 g0 o5 | jg 2| | 03,5 | F
it 128 - £t ou — | pnrt | jp.s | [k Jopt | C
4 [ 128 2.2 17 L5 | s i5g | )
I's 351 r3L1 | 3.3 | 4sd IS5 el | E
7 198 128, (yotl js.5 1 jors .3 (P
e -1 oc bridee ,19.7.3 (.| g5 | 149 3v.3
Pra-2 adod sl — 159 | 63 100.5
7 UB sl
o pp -7 N 130:01 (1.2 /%7 | [.§ 99.2 | FD
i 138 1oz u3d | 1 )5k pol.o | C
(© 213 128 0l | (50| fh.2 99,0 | &/
i A5 8 Y 1imrolpsd Lt 1i5.¢ 9. P
¥B = 2ed 6T
commonts: |5 omd cos vl w23 dove ot locolow FB. -
LFT# = Lift number placed

F.G = Final Grade
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Great Lakes Soil & Environmental Consultants, Inc. Field Density Test Report
333 Shore Drive, Burr Ridge, IL 60527 Ph:(630) 321-0944 Fax:(630) 321-0945 (Nuclear Density Test)

Page 1 of g

Project: ﬁ'f/é" é [ vl‘iﬂ._
Client M bt . (Jatse-

File No. | . 5479
Date: Jofaafoz.
Tester: L’u
Specification] 95.0 % of Modified Proctor Density [Equipment Used for Compaction | [Gauge Serial No. | 2698
North East Probe Wet Dry o
NI:\st:er Riiter:; Location/Description | Coordinate | Coordinate Elo\(/;)tlon Desi:;”tion Depth Density | Density M?ls'ct;;m Mo(i;t)ure onz;)m Com /;ction F::aas;;s
T or Station or Offset P (inches) {pcf) (pcf) P * P P
s 271 t 13700088 | (70| /54| yzo | 950 | @
(Y 246 1307 33| 14| 154 TR BNGR
i 228 (284 o3| %31 /b 48. 5| &2
' BB _
|5 1B [ 26| A5 19 | 15k 97.8 | @)
[l 24 ) 3ol ekl 175 | ;5.8 1 (oot | B

Comments: [
LFT# = Lift number placed
F.G = Final Grade
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Great Lakes Soil & Environmental Consultants, Inc.
333 Shore Drive, Burr Ridgs, IL 60527 Ph:(630) 321-0944 Fax:(630) 321-0945

Field Density Test Report
(Nuclear Density Test)

Page 1 of 1
. Pal
Project: A0 - 61’((('“\[
Client Mn-ﬁ‘w Watsiw
File No. YY)
Date: /ML
Tester: I/IMEQL
Specification 95.0 % of Modified Proctor Density J[Equipment Used for Compaction | [Gauge Serial No. [ 269795
North East Probe Wat Dry . N
NI;st:er Ri(;te:; Location/Description | Coordinate | Coordinate Ele\(/f:tlon D Solllﬂ Depth | Density | Density Mc(:ls;tfn;re Mo(';t;] re PEOE:)C" Com /;ctlon ’::a::f
o or Station or Offset ) escription (inches) {pcf) (pef) P ° p P
! e G | 16| jol2d )i jR.q | yuo| 457 | F
R | 20 3 1264 yp8 7| 177 | j6. 97.0 | £)
2, /5B 10! f2.81 12.) | j5.2 100,78
3 [ ds; V1193l 7 1176 158 | 97 | O

Comments: l

sod Oz fest W /SB

LFT# = Lift number placed

F.G = Final Grade




Great Lakes Soil & Environmental Consultants, inc.

Sand Cone Test

333 Shore Drive, Burr Ridge. Il 60521 Ph: (630) 321-0944 Fax: (630) 321-0945 Report
Project: ACS Superfund site
Client: Montgomery Watson Harza, 2775 Diehl Road, Ste. 300, Warrenville, IL 60555
File No.: 2147 Date: 10/24/2002 | Rpt. No.: Tech. LL
Location of Test 8B
Nuclear Density Test No. 5 Proctor Value (D) 112.0 Opt. Moisture 15.0
Sample Volume
(1) Weight of Sample and Container, g 2630.6 |(5) Weight of Jar & Sand before test, g | 5741.0
(2) Weight of Container, g 8.8 (6) Weight of Jar & Sand after Test, g 2242.0
(1-2) Weight of Sample, g (a) 2621.8 |(7) Weight of Sand in Funnel, g 1652.8
Moisture
Can No. 30C
Can Weight, g 30.99
(3) Weight of Wet Sample + Can, grams 1439
(4) Weight of Dry Sample + Can, grams 126.4 (5-6-7) Weight of Sand in Hole, g (d) 1846.2
Weight of dry soil, g {b) a5.4 Weight per cubic foot of Sand, g/cc(e) 1.533
(3-4) Weight of Water, grams (c) 17.4 Sand Type Silica Sand
Sand Cone Calculation Nuclear Density Gauge Values
Moisture Content {c/b)*100 ) 18.3 % 15.8
Volume (d/e) ()| 1204.3 cucm
Wet Density (a’g) (h) 2.18 g/cc
Dry Density h/(1+(f/100)) 1.84 g/cc
Dry Density (i 114.9 pcf
Compaction (i/D)*100 102.6 % 101.1
Remarks:

Quality, Service & Commitment
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Great Lakes Soil & Environmental Consultants, Inc.

Sand Cone Test

333 Shore Drive, Burr Ridge, IL 60521 Ph: (630) 321-0944 Fax: (630) 321-0945 Report
Project: ACS Superfund site
Client: Montgomery Watson Harza, 2775 Diehl Road, Ste. 300, Warrenville, IL 60555
File No.: 2147 Date: 10/28/2002 | Rpt. No.: Tech. LL
Location of Test 158
Nuclear Density Test No. 2 Proctor Value (D) 112.0 Opt. Moisture 15.0
Sample Volume
(1) Weight of Sample and Container, g 1483.9 |(5) Weight of Jar & Sand before test, g | 6486.0
(2) Weight of Container, g 8.6 (6) Weight of Jar & Sand after Test, g 3823.0
(1-2) Weight of Sample, g (a) 1475.3 |(7) Weight of Sand in Funnel, g 1652.8
Moisture
Can No. 51A
Can Weight, g 30.2
(3) Weight of Wet Sample + Can, grams 145.0
(4) Weight of Dry Sample + Can, grams 127.0 (5-6-7) Weight of Sand in Hole, g (d) 1010.2
Weight of dry soil, g (b} 96.8 Weight per cubic foot of Sand, g/cc(e) 1.533
(3-4) Weight of Water, grams (c) 18.0 Sand Type Silica Sand
Sand Cone Calculation Nuclear Density Gauge Values
Moisture Content (c/b)*100 (f) 18.6 % 15.2
Volume (d/e) (g)] 659.0 cucm
Wet Density (a/g) (h) 2.24 g/cc
Dry Density h/(1+(f/100)) 1.89 g/cc
Dry Density ()| 117.8 pcf
Compaction (i/D)*100 105.2 % 100.7
Remarks:

Quality, Service & Commitment
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MOISTURE - DENSITY

‘h:’_' Great Lakes Soil & Environmental Consultants Inc. RELATIONSHIP CURVE
333 Shore Drive, B idge, IL 60! Ph: d
ore Drive, Burr Ridge .L 60521 h: (630) 321-0944 Fax: (630) 321-0845 ASTM D698-91

Project! ACS Superfund Site, Griffith, IN

Montgomery Watson Constructors, Inc. 2775 Diehl Road, Suite 300, Warrenvilie, IL 60555 Attn.: Mr. Tom

Client Yinics
File No. 2147 Sample # BS#1 Date Tested 11/27/2002 Tested By MC
Qc By SB
Date Sample Recd. 11/21/02
Sample Location
Sample Description|Gray crushed aggregate
Mold Hamme|
T of Proctor : .
ype of Proctor|Standard Method:( C iz ] 6 Welight Ib] >3 Drop,in.| 12
No. of Layers 3 No. of Blows per Layer| 56
160 iy
Y
N
AN
150 -
'g AN
> N
g 140 N
o v 4 N
[ AN
o
v 4
y 4
130 -
N
N
120 AN
0 2 4 6 8 10 12 14 16 18 20 2 24 26 28 e o]
Moisture, %
Zero Air Void Curve Specific Gravity:  2.75
Results
Maximum 141.8 Optimum 70 Nawral o 3
Dry Density, pcf] : Moisture Content, % ’ Moisture Content, % J
Corrected Max. 150.4 Corrected Optimum 8.2
Dry Density, pcf ’ Molsture Content, % )

Remarks




Great Lakes Soil & Environmental Consultants, Iinc
333 Shore Drive, Burr Ridge, IL 60521 Ph (630) 321-0944 Fax: (630) 321-0945

COEFFICIENT OF PERMEABILITY -
ASTM D5084
(FLEXIBLE WALL)

Project ACS Superfund Site, Griffith, IN
Client Montgomery Watson Constructors, Inc. 2775 Diehl Road, Suite 300, Warrenville, IL 60555 Attn.: Mr. Tom Tinics
File # 2147 Date Tested 3/7/2003 |Testedby:)] NP | QCby: | SB
Sample ID: [Perm# 2. Date Recd.| 2/28/03 | Locatlon |
Samp;:;n Brown silty clay w/ traces of gravel
Specimen Data
Initial
Diameter. 713 cm Area, A 399 sqcm
Height, L 710 om Volume, V: —W; cucm
Mass of Sample: 6188 g Molsture Content: 205 %
Wet Density 1382 pcf
Dry Density 1130 pef
Final
Diameter: 722 om Area, A: 409 sqcm
Height, L: 7.11 cm Volume, V: 2911 cucm
Mass of Sample: 615980 g Moisturs Content: 183 %
Wat Density 1320 pcf
Dry Density 1116  pcf
Deg of Saturation LX)
Test Data
Permeant: De-aired Tap Water
Cell Pressure 80.0 psi
Top Pressure 75.0 psi
Bottom Pressure 77.2 psi
Gradient: 21.8
. Burette Readings
Date Time E!Fl‘r:d cu:::nm Outfiow Inflow oum;:'i':"“ F“idoz'""p' p';":‘“bc‘m’
(Sec) (Sec) e o«
3/7/2003 | 9:30 AM 0 0 3.03 5.95 20.0 —
3/7/2003 | 9:45 AM 500 900 3.32 5.63 09 20.0 3.65E-07
3/7/2003 | 10:00 AM 900 1800 3.58 5.33 0.9 20.0 3.51E-07
3/7/2003 | 10:15 AM 900 2700 3.84 5.06 1.0 20.0 3.23E-07
3/7/12003 | 10:30 AM 800 3600 4.08 4.82 1.0 20.0 2.93E-07
Average Permeability = 3.3E-07 [cm/sec

Remarks: r

Quality, Service & Commitment




COEFFICIENT OF PERMEABILITY -

N
L% SroxtLakes Sol & Environmental Consultants, Inc ASTM D504
) ' ’ (FLEXIBLE WALL)
Project ACS Superfund Site, Griffith, IN
Client Montgomery Watson Constructors, Inc. 2775 Diehl Road, Suite 300, Warrenville, IL 60555 Attn.: Mr. Tom Tinics
File # 2147 Date Tested 3/7/12003 [Testedby:] NP | aCby: [ sB
Sample ID: [Permi# 1 Date Recd.| 2/28/03 | Location |
Sat:plle n Brown & Gray mottled silty clay w/ traces of gravel
|_Description
Specimen Data
Initial
Diameter: 712 om Area, A: 398 sqcm
Height, L: 6.16 cm Volume, V: 2453 cucm
Mass of Sample: 5448 ¢ Moisture Content: 176 %
Wet Density 13068 pcf
Dry Dansity 1178 pcf
Final
Diameter: 719 cm Area, A: 406 sqcm
Height, L: 6.29 cm Volume, V: 2554 cucm
Mass of Sample: 546.00 g Molsture Contsnt: 19.0 %
Wet Density 1334  pcf
Dry Density 1121 pcf
Deg of Saturation 98.8
Test Data
Permeant: De-aired Tap Water
Cell Pressure 80.0 psi
Top Pressure 75.0 psi
Bottom Pressure 77.2 psi
. |Gradient: 25.1
Burette Readings
Elapsed Cumulative .
Date Time Time Time Outfiow inflow OUt"R.‘““’i':ﬂ oW F'"“J;mp' pm::m'
(Sec) {Sec) - .
3/7/2003 | 9:30 AM 0 0 2,96 5.97 20.0 —
31772003 | 10:30 AM 3600 3600 3.04 5.87 0.8 20.0 2.45E-08
3/7/2003 | 11:30 AM 3600 7200 31 5.78 0.8 20.0 2.22E-08
3/7/2003 | 12:30 PM 3600 10800 3.20 5.68 09 20.0 2.49E-08
3/7/2003 | 1:30 PM 3600 14400 3.27 5.60 09 20.0 2.00E-08
Average Permeability = 2.3E-08 |cm/sec
Remarks: |

Quality, Service & Commitment
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Pipe Manufacturer’s Specifications
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PERFORMANCE PIPE’
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www periormencepipe.com

DRISCOPLEX" PE 3408 HDPE
Data Sheet

Typical Material Physical Properties of DRISCOPLEX™ HDPE

High Density Polyethylene Material

Property Unit Test Procedure Typical Value
Material Designation — PPLTR4 PE 3408
Cell Classification — ASTM D-3350 345464C
Density 31 | alcm’ ASTM D-1505 0.955 (Biack compounded materiaf)
Melt Index [4) 10 minutes ASTM D-1238 0.1
Flexural Modulus (5] psi ASTM D-790 >130,000
Tensile Strength- [4] pSi ASTM D-638 3200
SCG (PENT) (6] Hours ASTM F 1473 >100
HDB@73.4°F (23°C) (4] [ psi ASTM D-2837 1600
o Black with minimum 2%
Color; UV Siabilizer [C] —_ -— | carton blackt
Linear Thermal Expansion Inchvinch/*F ASTM D-696 9 x10>
Elastic Modulus psi ASTM D-638 110,000
Brittleness Temperature *F (°C) ASTM D-746 <-180 {<-118)
‘Hardness Shore D ASTM-D-2240 ()

NOTICE. This dals sheet provides typrcst physical praperty information for polysthylene resins used 1o manufaciure
-PERFORMANCE PIPE polyethylene piping products. it is intended for comparing polysthylene piping resins. It is not 2 product
specification, and it does not establish minimum or maximum values or manufacturing 1olerances 10 resing or for piping
_products. These typical physical property values were delsminad using compisesion-moldad plaques prepared from resin.
Values oblained trom leats of specimens taken trom piping products can vary from these typical values. Parformancs Pipe has
made svery ressonable offort (o ensure the sccuracy of this dala sheet, but this data shect may not provids all necessery
information, particularly with respect to specisl or unusual applications. This dats sheet may be changed from time lo Uume without

notice. Conlact Performance Plpe 10 determine If you have the most recent edition.

Bulletn: PP 109 - DS
Page 10f 2

August 2001 Supercedes al previous publications

© 2001 Chevron Philips Chemical Company \ P
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PERFORMANCE PIPE’

www.performancepipe.com

DriscoPlex™ pipe and fittings may also be joined together or transitioned to other materials with flanges,
mechanical connections that are designed for PE pipe, or electrofusion. These connections must be
made in accordance with the connection manufacturer's instructions. Some connections such as
mechanical OD compression couplings may require a stiffener in the pipe bore.

DriscoPlex™ piping products cannot be joined with adhesive or solvent cement. Threaded joining, and
joining by hot air (hot gas), or extrusion welding techniques are not recommended for pressure service.

D R e R e T T R il oDl . o2 -rg—-r-rp-.\v l“ ».n,p IRt Ol iR Tt Bl t e S et S S S b SRt

T
E Installatlon oL Rk ad

R uivuinuto g U UOR S L L SRPUN SR SR _.Av_;n...\runl‘-mhcxu

Observe safe handlmg and construction practices at all times. Observe all appl:cable local, state, and
federal codes and regulations, and all safety requirements specified by the owner, owner's
representative or project engineer.

DriscoPlex™ piping products for M & | applications may be directly buried, planted, directionally drilled,
pulled-in, submerged, laid on the surface, or suspended. DriscoPlex™ pipes may also be used for
rehabilitation by sliplining and various proprietary rehabilitation techniques. Pull-in type installations
(such as directional drilling, pull-in, sliplining, and various renewal techniques) are limited to butt-fused
DriscoPlex™ PE 3408 pipes and the pulling force on the pipe should not be allowed to exceed the
allowable tensile load (ATL) for the pipe (a weak link or break-away device at the pulling head is
recommended). During the pull, both ends of the pull should be monitored for constant motion.

Direct Burial

For subsurface installations, DriscoPlex™ pipe is installed using flexible pipe/soil system design
practices. Flexible DriscoPlex™ pipe acts together with the embedment and the surrounding soil to
support earthloads and live loads above the pipe, thus the selection of embedment soils and their
placement around the pipe are very important. At normal burial depths, installation and embedment in
accordance with ASTM D 2321 for non-pressure pipes, and ASTM D 2774 for pressure pipes is
recommended. Special burial design may be required for greater depths and in special or unusual soil
conditions. Burial design information may be found in the Performance Pipe Engineering Manual.
DriscoPlex™ pipes may be buried to depths exceeding 100 feet.

DriscoPlex™ OD controlled pipes can be butt fused on the surface into long lengths, thus narrow trench
widths and minimal open trench length can be used to save on installation costs. Lightweight
DriscoPlex™ pipe and DriscoPlex™ 2000 Spirolite® pipe may be readily placed in the trench with common
construction lifting equipment.

Depending upon DR and where fittings are not present in the bend, DriscoPlex™ OD controlled pipe may

be cold-bent as tight as 20-40 times the pipe diameter, thus reducing or even eliminating the need for

elbows at bends. If adequate space is not available for the bending radius, a fitting of the desired angle

may be fused into the piping system to obtain the necessary change in direction. Larger fabricated

;i;tings require special care during handling and installation. See the Performance Pipe Engineering
anual.

Plowing, Planting and Pull-In

Plowing and planting generally involve opening or cutting a narrow trench with a plow or a wheel or chain
type trencher and feeding PE pipe directly over the trenching machine into the trench. Pipe is fed into
the trench through a plow. See the Performance Pipe Engineering Manual for the minimum bend radius
of the pipe feed plow chute. In pull-in, a narrow trench is opened and then a pipe string is pulled into
the trench from one end. Plowing planting and pull-in are limited to suitable soils and open,
unobstructed areas, but can be very cost effective.

Bulletin: PP 503 June 2002 Supercedes all previous publications
Page 12 of 16 © 2002 Chevron Phillips Chemical Company LP



APPENDIX E

Sand Supplier Certification Letter
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APPENDIX F

Geotextile Manufacturer’s Specifications



0B8:43a Montgomery Watson Harza 219-924-4561

TC Mirafi | : TECHNICAL DATA SHEET

Mirafi 1160N

- Mirafi 1160N js a ponwoven geotextile composed of polypropylene fibers, which are formed into a
stable network such that the fibers retain their relative position. 1160N is inert to biological
degradation and resists naturally encountered chemicals, alkalis, and acids.

Mechanical Properties Test Method Unit Minimum Average
Roll Value
. MD CD
Grab Teusile Strenpth ASTM D 4632 kN (1bs) 1.69 (380) 1.69 (380)
Grab Tensile Elongation ASTM D 4632 % 50 50
Trapezoid Tear Strength ASTM D 4533 kN (1bs) 0.62 (140) | 0.62 (140
Mullen Burst Strength ASTM D 3786 kPa (psi) 5098 (740) '
Puncture Strength ASTM D 48133 kN (1bs) 1.05 (235)
- Appareat Opeaing Size (AOS) ASTM D 4751 mm 0.150
(U.S. Sieve) (100)
Permittivity ASTM D 4451 sec™ 0.7
Permeability ASTM D 4491 cm/sec 0.22
Flow Rate ASTM D 449} Umin/m? 2037
in/ft) (50)
UV Resistance (at 500 hours) ASTM D 4355 | % strength 70
retained
Physical Properties Test Mcthod | Unit Typlical Value
Weight ASTM D 5261 2 (ozfyd?) 492 (14.5)
Thickness ASTM D 5199 mm (mils) 3.8 (150)
Roll Dimensions - m 4.5x45
(width x length) () (15 x 150)
Roll Area - m? (yd) 209 (250)
Estimated Roll Weight | kg (Ib) 114 (251)

DISCLAIMER: TC Mirafi warrants our products to be free from defects in material and workmanship
when delivered to TC Mimfi’s customers and that our products meet our published specifications.
Contact your local TC Mirafi Representative for detailed product specification and warraoty information.
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APPENDIX G

Daily Health and Safety Tailgate Meeting Logs
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Daily Construction Logs and Air Monitoring Logs
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